The lysosomai enzymes cathepsin B and collagenolytic cathepsin are believed to have a physiological role in the turnover and resorption of collagen (Etherington, 1977). Collagenolytic cathepsin has been purified from human placental tissue (Evans & Etherington, 1978), but in previous studies of the bovine enzyme only a partially purified preparation was available. A method has now been developed for the purification of bovine collagenolytic cathepsin of high specific activity and with a good recovery. The enzyme becomes unstable during the later stages of purification, which had frustrated these earlier attempts to obtain pure enzyme. The present method is shown schematically in Fig. 1 . 
I
Gel filtration on Sephadex G-75 Spleens were homogenized and the extract acidified to pH3.8 as described previously (Etherington, 1976) . The earlier fractionation step with (NH4)2S04 was omitted, instead NaCl was used to remove much of the contaminant protein (Ducastaing et af., 1976). The pH of the extract was adjusted to 3.2 with 2M-HCI and solid NaCl added slowly with stirring to a final concentration of 2 . 9~. After 1 h the precipitated protein was removed by centrifuging at lOOOOg for 20min. The supernatant was dialysed and (NH4)2S04 added to 90 % saturation. The precipitated protein was redissolved and dialysed against 1 mM-EDTA and 1 m-2-mercaptoethanol. Collagenolytic cathepsin was separated from cathepsin B by chromatography on Amberlite CG-50 (Etherington, 1976) , and then precipitated with (NH&SO4 to 90 % saturation.
The concentrated dialysed enzyme was next applied to a column (2.5cm x 30cm) of CM-Sephadex C-50, and fractionated by the method of Kirschke et al. (1977a,b) for the separation of cathepsins H and L. Collagenolytic cathepsin was eluted at the position of rat liver cathepsin H and it was confirmed that this protein peak possessed activity against azocasein, which is a substrate for this enzyme.
The peak containing collagenolytic activity was concentrated by affinity chromatography on organomercurial-Sepharose (Barrett, 1973; Etherington, 1976) , dialysed against 10mM-sodium phosphate buffer, pH6.5, containing 1 mM-EDTA and 0.5m~-dithiothreitol and chromatographed on a column ( 2 . 5 m x 35cm) of DEAE-Sephadex A-50 as previously described (Etherington, 1976) . The enzyme peak was dialysed and concentrated by freeze-drying. A concentrated solution of collagenolytic cathepsin (2ml) was applied finally to a column (1.5cmx94cm) of Sephadex G-75 equilibrated with 0.15~-sodium acetate, pH4.5, containing 0.1 M-NaCI, 1 m -E D T A and 0.5m~-dithiothreitol. For gel filtration the column was calibrated with proteins of known molecular weight in the same buffer (Etherington, 1976) . By using this gelfiltration step, collagenolytic cathepsin was separated from a residual trace of activity against Bz-Arg-2-naphthylamide,* which was eluted immediately before the main enzyme.
During purification the fractions were tested for activity against collagen (Etherington, 1972) and Bz-Arg-2-naphthylamide (Cathepsin B) (Barrett, 1972) and for protein with bovine serum albumin as the standard (Lowry et al., 1951) . The detailed results for the purification of bovine spleen collagenolytic cathepsin are given in Table 1 . The final preparation of enzyme had no detectable activity against Bz-Arg-2-naphthylamide, which isasubstratefor bothcathepsinsBandH. CathepsinBwilldegrade collagen and part of the measured collagenolytic activity in the spleen extract was due to this enzyme. Therefore by virtue of this the recovery value of 21.7% for collagenolytic cathepsin was artificially low.
The molecular weight of collagenolytic cathepsin was calculated from gel filtration on Sephadex G-75 and found to be in the range 18500-20000, A single protein band was observed after sodium dodecyl sulphate/polyacrylamide-gel electrophoresis and for which a mol.wt. of 18000-20000 was obtained by the method of Weber & Osborn (1970). The PI of the purified enzyme was obtained by isoelectric focusing in an Ampholine gradient (Etherington, 1976) and found to be pH6.55.
This method for the purification of collagenolytic cathepsin has enabled all final traces of cathepsins B and H to be eliminated. The data for the physicochemical properties of the purified enzyme were almost identical to the previously published values (Etherington, 1976 ., 1969) . Work in this laboratory has recently been concerned with defining more closely the relationship of aldehyde reductase to octopine dehydrogenase and oligomeric dehydrogenases such as lactate dehydrogenase. Wereport in the present paper the purification and amino acid compositions of aldehyde reductase from four species and compare these compositions with that of pig kidney aldehyde reductase and octopine dehydrogenase. The enzyme was purified to homogeneity from rat, chicken, fruit fly and yeast. Methods
